mI12b_R: CGCGGATCCAGTGAGGGAAAGGTTGGG). The amplicons were digested and cloned into a lentiviral vector carrying GFP (LV-Ef1a-GFP) in which the Ef1a minimal promoter was removed. The lentiviral construct TetO-Bcl2-t2a-puro was obtained by cloning Bcl2 into TetONgn2-t2a-puro (Zhang et al., 2013) . Replication-incompetent, VSVg-coated lentiviral particles were packaged in 293T cells.
RNA sequencing and bioinformatics analysis
Library preparation and sequencing mRNA was isolated from 1ug total RNA by poly-dT enrichment using the NEBNext Poly(A) mRNA Magnetic Isolation Module according to the manufacturers instructions. Final elution was done in 15ul 2x first strand cDNA synthesis buffer (NEBnext, NEB). After chemical fragmentation by incubating for 15 min at 94°C the sample was directly subjected to the workflow for strand specific RNA-Seq library preparation (Ultra Directional RNA Library Prep, NEB). For ligation custom adaptors were used (Adaptor-Oligo 1: 5'-ACA-CTC-TTT-CCC-TAC-ACG-ACG-CTC-TTC-CGA-TCT-3', Adaptor-Oligo 2: 5'-P-GAT-CGG-AAG-AGC-ACA-CGT-CTG-AAC-TCC-AGT-CAC-3'). After ligation adapters were depleted by an XP bead purification (Beckman Coulter) adding beads in a ratio of 1:1. Indexing was done during the following PCR enrichment (15 cycles) using custom amplification primers carring the index sequence indicated with 'NNNNNN'. CAAGCAGAAGACGGCATACGAGAT NNNNNN GTGACTGGAGTT. After two more XP beads purifications (1:1) libraries were quantified using Qubit dsDNA HS Assay Kit (Invitrogen).
For Illumina flowcell production, samples were equimolarly pooled and distributed on all lanes used for 50bp paired end sequencing on Illumina HiSeq 2500 resulting in on average 43 Mio reads.
Alignment of the short reads to the mm10 transcriptome was performed with bwa-0.7.2 and a table of readcounts per gene was created based on the overlap of the uniquely mapped reads with the Ensembl Genes annotation v. 69 (October 2012) for mm10, using featureCounts. Normalization of the raw readcounts based on the library size and testing for differential expression between the different cell types/treatments was performed with the DESeq R package (v.1.10.1). Sample to sample Euclidean distance as well as Pearson's correlation coefficient (r) were computed based on the normalized gene expression level in order to explore correlation between biological replicates and different libraries. For testing for differential expression, the count data were fitted to the negative binomial distribution and the p-values for the statistical significance of the fold change were adjusted for multiple testing with the Benjamini-Hochberg correction for controlling the false discovery rate.
Chromatin Immunoprecipitation
Chromatin was sonicated for 15 min (30 sec ON, 30 sec OFF) and fragments were analyzed on agarose gel. After incubation with primary antibodies, Dynabeads Protein G beads (Life Technologies) were added to reactions and before eluting, four washes were performed.
Protein co-immunoprecipitations
For the overexpression experiments 7.5 x10 6 HEK293 cells were seeded in 15 cm dish and transfected 1 day after with Sox2 and Ascl1-V5 expressing constructs or Sox2 and mock plasmids, using calcium phosphate protocol. The cells were collected 2 days after, washed with PBS and nuclei were isolated incubating in a hypotonic buffer (20 mM Tris-HCl pH 7.4, 10 mM NaCl ,3 mM MgCl2). Nuclear extracts, prepared as described before (Dignam et al., 1983; Dadi et al., 2012) ,
were incubated with 1 ug of anti-V5 antibody (Sigma) o/n at 4 °C. The day after, samples were incubated 2 hrs with 100 uL of G protein agarose beads (Life Technologies) at 4 °C. After 3 washes in RIPA buffer (50 mM Tris-HCl pH 7.4, 150 mM NaCl, 1% NP-40) precipitated proteins were eluted and analyzed by Western blot using antibodies against V5 (Sigma) and Sox2 (BD). Co-IPs of endogenous proteins were performed following the same protocol starting from ventral forebrain dissected out of E14.5 embryos. Anti-ASCL1 (1ug/500ul, mouse, BD Pharmingen) or anti-GFP (1ug/500ul, mouse, Molecular Probes) antibodies were used for the IPs and precipitated nuclear extracts were detected by Western Blot analysis using anti-SOX2 and anti-ASCL1 antibodies.
Electrophysiological recordings in hippocampal co-cultures
All current-and voltage-clamp experiments were performed on fluorescently identified GAD67-GFP+ reprogrammed neurons by using a Multiclamp 700B amplifier (Axon Instruments, Molecular
Devices, Sunnyvale, CA, USA) and an upright BX51WI microscope (Olympus, Japan) equipped with Nomarski optics. Patch electrodes, fabricated from thick borosilicate glasses were pulled and fire-polished to a final resistance of 5-7 MΩ. Recordings with either leak currents > 100 pA or series resistance >15 MΩ were discarded. Experiments were performed at 22-24 °C. Voltage-clamp recordings were acquired at 10 kHz and low-pass filtered at 2 kHz, while current-clamp recordings were studied with a sampling frequency of 50 kHz and low-pass filtered at 10 kHz. 
Transplantation surgery and Stereological analysis
Transplants were performed as previously described in Rag2  chain -/-and Nod Scid (Dell'Anno et al., 2014). Mice were anesthetized with Ketamine (90 mg/Kg) and Xylazine (4 mg/Kg) or isoflurane during all surgical procedures. Mice were mounted on stereotactic frame and cells were transplanted into the hippocampus of each animal (coordinates: AP: -3.2; ML: -3.5; DV: -3.8; -2.9; -2) using a 5 μl Hamilton syringe. For each site of injection, 4 μl of cell suspension were injected at a flow rate of 1 μl/min. The needle was left in place for 2 minutes after each injection. A total of 16 mice were transplanted.
Three mice transplanted with reprogrammed cells were used for stereological analysis, performed as previously described (Caiazzo et al., 2011) with the exception that one slice every six was considered for quantifications ( Figure S6A ). To estimate the survival rate of iGABA-INs, the total number of neurons counted on each section (7-10 for each brain) was multiplied by six and normalized on the total number of transplanted cells (8x10 5 ). For migrating cell quantification, a grid with 0.05 mm pitch was superimposed to sections with transplanted cells (4 sections for each brain) with the 0 of the grid put on the injection site. The number of cells in each grid square at every distance was determined and expressed as percentage over the total of migrating cells ( Figure   S6D ).
Transmission Electron Microscopy
A pre-embedding immunogold localization experiment with anti-GFP antibody was performed to identify iGABA-INs in co-culture with primary neurons.
Neurons were fixed in 4% PFA in 0.1 M PBS, pH 7.4 for 30 min at room temperature, permeabilized and incubated with mouse anti-GFP primary antibodies (1:500, Millipore). Neurons were then incubated with a secondary goat anti-mouse antibody (1:100, Nanoprobes) conjugated to colloidal nanogold particles (1.4 nm). Neurons were fixed for 1 h in 1.2 % glutaraldehyde in PBS and then the nanogold particles size was enhanced using a gold enhancement kit (GoldEnhance, Nanoprobes) to allow signal detection. Neurons were postfixed in 1% osmium tetroxide in 0.1 M sodium cacodylate (pH 7.4), en bloc stained with 1% uranyl acetate, dehydrated and flat embedded in epoxy resin (Epon 812, TAAB). After baking for 48 h, the glass coverslip was removed from the Epon block by thermal shock. Neurons were identified by means of a stereomicroscope, excised from the block and mounted on a cured Epon block for sectioning using an EM UC6 ultramicrotome (Leica Microsystem, Vienna). Ultrathin sections (60-70 nm thick) were collected on copper mesh grids and observed with a JEM-1011 electron microscope (Jeol, Tokyo, Japan) operating at 100 kV and equipped with an ORIUS SC1000 CCD camera (Gatan, Pleasanton, CA).
Quantifications and statistical analysis
The percentage of I12b-expressing iGABA neurons derived from iPSCs (14 DIV) was determined by FACS Canto (BD Biosciences) and the percentage of GABA cells respect to the total cell population was estimated considering the percentage of GABA+GFP+ cells respect to GFP and GABA expressing cells assessed by immunofluorescence.
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